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Regularities in the Brittle Fracture of Pure and Alloyed Single Crystals of Zinc

this condition is fulfilled within a wide range of orientations of
single crystals for both pure and alloyed specimens. As the quantity
of the admixture increases, the value of K also increases, The authors
explain this by 'a hypothesis on the origination of heterogeneities in
the shearing process and occurrence of plastic deformation during a
phase immedlately preceding fracture. The value of K for amalgamated
specimens 1s twice as low compared to ' - non-amalgamated
ones, hoth for pure and alloyed orystals, This is explained by the
lowering of the surface energy of zinc in the presence of merecury.
The condition formulated by the authors agrees well also with the ex-
perimental data of the other investigators in this field, such as
Deruyttere and Greenoygh /Ref ﬂ, and 18 consistent with the theory
Card 2/3 of P.A. Rebinder /Refs 7-10/ on the effect of adsorption-active media
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influence exerted by the medium surrounding then during
deformation, firat, a number of pertinent bapers is partly
dealt with in detail, among others, publications by
Academician P. 4. Rebinder et al., Kishkin, Nikolenko,_ﬂatner;
Potaka, Shcheglakova, Rozhanskiy, Pertsov, and Shchukin, The
authors of the present paper investigated the rules governing
the brittle deatrgction of a single zinc crystal wire at
different orientations of the base plane to the wire gxis
(1305)6 éeo°) at liquid nitrogen temperature (-196 C) at

elongation at a constant rate (~12%/m1n)£ The single crystalsb//
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The Rules Governing the Brittle Destruction of Single SOV/181-1-9-21/31
Zinc'Crystals )

this plane to the crystal axis, as shown by special experi-
ments. Mercury was used as surface-active material. Figure 1
shows the measuring values and the calculated dependence of
the limit of the plastic dislocation (am) of the single zine

crystals on the orientation angle of the bage plane (;ro)cThe
. y oy
(£+1)sinca-4pﬂ
sin2 3
where £ is the 1limit of elongation before_tearing, X1 is the

final orientation of the base plane before tearing. Figure 2
shows the dependence of the normal tension N, acting upon the

steep decline of a  is described by formula a_ =

different Xo.valuea. The following holds; N = P sin }; 8in Xq;

-~
v
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. The Rules Governing the Brittle Destruction of Single sov/181-1-9-21/31
Zinc Crystals .

P is the indication of the dynamometer, proportional to the
degree of elongation. Table 1 contains the values of & s Nmn

and S (shearing stress) for 6 Xo values in the moment of

brittle tearing. Figure } shows the dependence of the yield
1imit P and the critical normal tendidn’ug“ét the yield
limit 3 at constant S:-, and figure 4 “the dependence of

AY
a9 Nm’ an Sm on (p' Po(Xp) shows a symmetrical course, first

a di-dp with growing , & minimum at ~45° and another risej
So(;(o) rises exponentially with growing Xo; 5m()(o) drops

exponentially, Nm(Xo) rises and Sm()(o) shows & linear drop
- with growing Xon Figure 5 shows the drop of Nm with rising

pre-deformation (&pre) at 20°C. (The samples were first
elongated at room temperature, only thereafter cooled, and
further elongated to the tearing point). All these experiments
were also carried out under other conditiona: the transition
- into -the brittle state was not attained by cooling, but by
Card 3/4 the action of a strongly surface-active agent (Hg). Teble 2 ’/1/
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TITLE: The Influence Exerted by the Deformation Rate and Temperaturs Upon
the Amount of the Adsorption Effect of Reduction in the Strength
and Plagsticity 6f Metals and Easily Fusible Metallic Melts

LPBTHTS82: (usan)

e LF

PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959,’f§f§2 ~Nrng

ABSTRACT: In the experiments described amalgamated tin single crystals (pu-
rity of 99.999 %) about 1 mm thick were deformed gt room tempera-
ture within,a wide velocity range (from 102 to 100 % per minute).
In order to study the effect of temperature, experiments were
carried out in the temperature range * 40° C and at - 196° C. The
dependence of the elongation and actual breaking stiress of amal-
gamated and non-amalgamated tin single orystals upon the logarithm
of the reciprocal deformation rate is diagrammatically shown in
figure 1. The diagram of figure 2 illustrates the elongation of
pure and amalgamated tin crystals at 25° C and -196° C. Here the
deformation rate was 15%/min. These and further experiments indi-
cated that, if the rate of deformation is low, amalgamation does

Card 1/2 not affect the mechanical properties. It may be seen from figure 1

/.
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The Influence Exerted by the Deformation Rate and s/170 59/002/12/013/021
Temperature Upon the Amount of the Adsorption Effect BO14/B0O14 .

of Reduction in the Strength and Hasticity of Metals
- and Easily Fusible Metallic Molta

= that at room temperature the action of mercury manifests itself

‘ only at a rate of 104%/hino The dependence of the actual breaking
stress, elongation, and yield point of amalgamated and non-amal-
gamated tin single crystals upon temperature at a deformation rate
of 15%/min is graphically represented in figure 3. Below -39° ¢ it
is no more possible to observe an effect of mercury, which is ex-
plained by its solidification. It was further shown that the tem-
perature dependence of the above-described effects has the same
character as their dependence on the deformation rate, The part
played by surface-activa mercury in these effects is explained by
the fact that it facilitates the further development of microcracks

into macroscopic cracks. There are 3 figures and 13 references,; 12
of which are Soviet.

ASSOCIATION: Institut fizicheskoy khimii AN SB5R, g. Moskva (Institute of
Physical Chemistry of the AS USSR, City of Moscow)
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TITLE:

The Plastie Flow of Lead and Tin Under Shear Conditions

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vo1 8, nNr 2,
PP 282 - 287 (yssg)

ABSTRACT: Study or Plastic fi1o

in two types of apparatus, , 8, analogous
to that or Andrade, jis shown in Figure 1, It consists
of a disc Secured in the cent A

Shown that there wag pure she
this groove. The Second apparatus, Buitable
when surface-active media are Present
Figure 2, Both types of apparatus ga

igure 3 shows the curves of flow of
stresses,

CIA-RDP86-00513R000929920006-4

APPROVED FOR RELEASE: 07/12/2001



-4
"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R0009299290'6 '

S0Y/126-8~2.. 2
The Plastic Flow of Lead and Tin Under Shear %ond& éogs

obtained for tin. Figure 4 shows the relation between V
and P (the applied stress) for lead and tin. The first™
e parts of the curves are linear but only in a narrow range
: of low stresses. Marked flow begins at a definite stress
Po sy termed the Creep limit. Po is
0.095 kg/mm® for lead and O,
viscosity for polycrystallin

3 x 1014 poise (for a si

3.2 x 107 - Rers 6,7),
measuring the initial rat

09 kg/mm2 for tin, The plastic
e tin was calculated as

ngle crystal of tin, it is
e of flow accurately. In the
‘reep limit. With increase in

iscosity falls. Figure 6 shows
ic flow and 8tress on lead for

Card 2/3

_4"
APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006



"APPROVED FOR RELEASE: 07/12/2001  CIA-RDP86-00513R000929920006-4

. S0V/126-8-2-18/26
The Plastic Flow of Lead and Tin Under Shear Conditions

relatively high stresses., At 0.7 kg/mm2 there is
rise in the curve. Figure 7 shows a similar relationship
at 89 °C, At this temperature, there is also strict

proportionality between Vm and P in a narrow range of

2
stresses up to the creep limit at 0.03 kg/mm and the
sharp rise in the curv

at room temperature.
There are 7 figures and
and 2 English,

ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Institute of
Physical Chemistry of the Ac.5c,, USSR)

SUBMITTED: February 27, 1958
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TITLE: Influence of Low Melting-point Fused Metal on the

Mechanical Properties of Monocrystals of Higher Melting-
point Metals

PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2,
pp 288 - 293 (USSR)

ABSTRACT: Single crystals of zinc (99.99%) and cadmium (99.99%)
were used in fused tin and lead. Samples were deformed
at lg-IS% per minute with a temperature constant to
+ 5 C. The metallic medium (Sn or Pb) was deposited
on the sample electrolytically (thickness 5 §), which
was then placed in a tube with powdered graphite to :
prevent oxidation, Figure 1 shows true stress-strain
diagrams for pure zinc and zinc with a coating of tin.

At room temperature the influence of tin is small but
at higher temperatures tin causes a decrease in strength
and plasticity. The relation between temperature and
magnitude of the effect of tin is shown in Figure 2. The
sharp increase in effect at 300 ~ 400 "C is connected

Cardl/3 with an increase in solubility of zinc in tin. The
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Influence of Low Melting-point Fused Metal on the Mechanical
Prcpertiss of Monocrystals of Higher Mdting--point Metals

character of the fracture also changes from plastic in
air to brittle in tin. Lead~tin mixtures were also used.
The effect of pure lead is Very slight but with increase
of tin content in the lead up to 20%, there is a sharp
decrease in strength and plasticity of zine (Figure 3).
With further increase of tin content, the effect is much
slighter. It was shown that if zinc coated with tin is
held in lead at 400 °C for long priods, the strength of
the zinc recovers (Figure 4). This shows the absence of
any marked diffusion of tin in zinc. A decrease in
Plasticity and strength of cadmium in tin was also found
~ (Figures 5,6). The results on single crystals show that
the decrease in strength is not connected with any grain-
boundary effect.
There are 6 figures and 21 references, of which 12 are
English and 9 Soviet.

Card2/3

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006-4"



"APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R000929920006-4

A Ty /1126Mechanica1
Influence of LowW Melting-point Fusec{ifze%:qinoixpoj.:t echan
P:operties of Monocrystals of Higher Me g

titute of
SOCIATION: Institut fizicheskoy khimit ANugggl; (Ins
AS Pl‘iysical Chemistry of the Ac.Sc.,

SUBMITTED: October 15, 1957

APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R000929920006-4"



24(2) .
AUTIORS:
n

On the Brittle aupture i
(0 khrupkom razTyve MONO

TITLE

PERIODICAL: Doklady Akademil nauk S

(UsSK)
aye is & CT

ABSTRACT: 1f in a hody th

pc—_-o(. Ed/c
surface of the
cocfficient wn
tne action ol

shifted by the
propagate over
presence of o

Shear 1is then 10calized to
tension existing in tne

be compared with the elast
parallel to the applied te
act along 2 1ine forming t
sncision. An cxpression is

holds for

crack;
ich does 1o
the tengion
szmount s
the entire
su:ficicntly

Card 1/3

A
PPROVED FOR RELEASE: 07/12/2001

ghehukin, Ye. Do W

wristallov

SSR,

50Y7,/20-1 24-2-13/1"

e Crystals of Zinc
tsinka)

singl

1959, Vol 124, LT 2y PP 507-310
the relation

jcal to the

ack of the magnitude Cs

the dangerous tonsion vert

ertain dimensional

rably {rom 1. Under
is assumed to be
supposed to

se of the

T 1
put shifting ig not
eroco section becau
soiid obstacle O in the slip plane.
a limited jnterval and the field of
surrounding this defect can then
jc fieléd of an incision which is
nsion. The poyinun € panding tensionns
he angle ® with the plane of the
gritten down for the reduction of

+
e

CIA-RDP86-00513R000929920006-4"



IIAP
PROVED FOR RELEASE: 07/12/2001

e CIA-
] . h L CIA-RDP86-00513R000929920006-4

on the Brittle pupbure in 5ingle crystals of %inc sov/20-124-2-13/71

elastic sncrsy &8 & result of the opening of the crack. 1T
in the glip plone, apifts thot have ned been carried out
accunulate aituin the ahove interval, it nay be that in tae
crystel & crack corresponding to equilibrium is formed. e
) author iS intercoted in the 1imiting case of the 1orgest possivle
L of such cracks. Such @& case may arise if, before the atore-
mentioncd "impenetruble obstrcle", the interval, gith high
conccntration of the ghirfts not carricd out, attains the
dimensions of the entire slip plane with respect {o order of
magnitude. A formula jg written down for the maximum apmount of
tension. & quite gimilar result i8 obtained also on the basis
of the theoTy¥ of dislocetions. phe relations written down in the
present papeTl are considerably simplified in the caset of zinc
single crystals, peceuse one and the same pasis plane is at the
game time the only slip plene and the only distinctly narked
plane of cleavabilit‘. The crack will develop above all in thot
qirection of @ in which the locel concentration of the
expanding tensions is greatest in & nhomogeneous isotropicmedium.
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diagrams fo
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® will not be so larsge.
prittle rupture of

at room temperature arc given

- and discussed jn short., There are 4 figures and 12 references,

6 of which are soviet.

ASSOCIATION: Institut fizicheskoy

Physical chemistry of the Academy of
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inserted. 4,500 coples printed.
Akademiya nsuk 898R. Institut £

Veyler, 8. Ya.,

gponsoring Agency: {zicheskoy khimii,

Resp. Ed.: P.A, Rebinders Academicien,

PURPOSE: Thls book 13 inten
algo be used DY gtudents ©

ains date on the compositions

15, A large part of the book 1

g of the jubriceting process. connection the authors
the mechanism of the 1ubricating

action., It 1s further gtated that these new ideas have enabled the authors to
descrive quanti.tatively the processes of the drawing, deep draving, and extrusion
of metals and to develop physicochemical principles for the rational gelection

Caxg 5

ded for geientific and technical personnel. It may
£ polyteclmic and machine-building institutes.

of lubricants used in the
s devoted to the physico-
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AUTHORS: Likhtman! Ve Ea and Shchukin, Ye. D.

TITLE: \V gurface Phenomena {n Processes of Deformation and Destruc-
tion of Metals

PERIODICAL: Uspekhi khimiis 1960, Vol. 29, No. 10, FPe 12601284

TEXT: The gsubject of the present gurvey is the go-called Rebinder agf fect,
11 quantities of sg}facemactive substances contained in the
play @ part during the jeformation and
destruction © i This effect is caused decreass of the
free energy on new surfaces, which are formed dur mation
or destruction of solid bodies due to reversible (physice ption.
Adsorptionjessentially promotes the formation of these new gurfaces and
esoreases the effort necessary for the geformation OT destruction of
podies (Refs. 1.17), The 8au : t that the adsorption»dependent
change of mechanical proper g is by no means related t¢
corrosgion processses cr to the dissolution O The action of
adsorption on the deformation- and gtability properties of solids 1s of

e e



"APPROVED FOR :
- VED FOR RELEASE: 07/12/2001  CIA-RDP86-00513R000929
e / 7 , 920006-4

o L .

85202
Surface Phenomena in processes of Deformation s/o74/60/029/o1o/003/oo4
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practical jmpor tance for metal working (Refs. 23, 26, 21), for powder

> production (Refs. T, 8), etc. Investigation of these phenomena represents

part of the new branch of science, the physico~chemica1 mechanics of

solids. This field of research being developed by Po A, Rebinder and his
collaboratoers3 has 1%8 origin at the boundary between molecular physies:
golid-state physica, physical chemistry, and the mechanics of the contin-
acus spectrum. The aim ¢f this branch of science is the production of ~
hodies with given gtructure and properties ag well as the development of \
rational methods for the mechanical werking of golid bodies by using
physico»chemical factors (Refs. 6 29). Monocrystals of metals are most
guitable for investigation purposes. For these objects it is of special
importance to apply the recent theory of dislocations to their present
gtage of development. BY this means the poasibility ig also offared %o
analyze the mechanism of media acting on the deformation~ and stability
characteristics of bodies (Refs. 1%.15, 19, 30)., Some of these gxperiments
are taken into special congideration: 1) plastification of metal mono-

, crystals under the action or organic gurface~active medid (Refs. 3=5. 9

o 10, 13, 4y 16, 19, 23, 245 31-42) Experimental data confirm not only
the adsorpticn cheracter of thig effect but show also the same rules a5

with the adgorption at 1iquid boundary surfaces. The plastifying ef fect
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which is extre d and varied, is connected with a whcle
gpectrum of ac i gs and can be ocbserved in different temperé-
tyre ranges as wel of deformation. 2) Decrease of
the free gurface ener the acticn of melting of more easily
meltable metals than the material concerned (Refse 6, 11, 12, 14 15, 175
19, 21, 22; 24, 25, 29, 30, 43-60; 65, 66). The rules governing the
action of these highly surfacewactive media were gtudied in the Otdel
dispersnykh sistem Instituta fizicheskoy khimii AN SSSR (Department
for Disperse Systems of the Ingtifute of Physical Chemistry AS USSR)
and at the xafedra kolloidnoy knhimii MGU Chair of Collcaidal Chemistry
of Moscow state University)e 1t was shown that under the effect of an ¢<
intensely apsorptive madium 2 highly plastic monocrystal qualitatively
8 mechanical properties and bvecomes i Embrittlement de-
jure and rate of deformatione By comparing the investigat-
jrs metal - coating with binary meltability dijagrams, 8 aemimempirlcal
rule could be get ups which indicates whether the metal concerned is, with
respect to another, more dif ficultly mel intensely qurface-active
or note. ) Snifft of the cold-brittlenesst ncs of melted,
highly adgorptive coatings toward higheT Lepperatures ( , 15, 19, 23,

card 3/5
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Table 2 contains the experimental values

85202

s/o74/6o/029/o10/oo3/oo4
BO13/BOT5

orced limit cf

j1ity of the parameter O
le decrease o the
{ts low effective golubility
52, 62, 64). As Rebindgr
articles & of 10™° cm;
~microunit. HoweveT, the
the state of an effac-
rticle surface, 28

Table 1 contains

being in
on the ra

fcr different organic surface~
of X and of the
tc the fraction on curve (a)s

‘for zingc monocrzstalg\of different purity degre4s without coating (at &

temperature of liquid nitrogen) an
ture) (Ref. 49). In Table 3 the Ta
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The Importance of adsorption Interactiona and 0
in Pressure processing

TITLE:
Volume properties of Lgpricant Layerse d

. of Metals

PERIODICAL: Doklady Akademii nauk ggSR, 1960 VOl 130, Nr 2, PP 307 - 309

(USSR)

the action of solid and 1iquid jubricant
their jaboratorye

earlier developed in
of the total tangential

f deformation: a) into
deformation of the metal
of friction -
nt of the total

The aunthors atudied
samples by & method
This met
stress int
the stress Pm

and b) into the stress
resistanceé Sk to the shearing. T

ABSTRACT:

needed for the elimination
ne first compone

on the mechanical properties of the
pends on the mechanical pro-

in which friction takes place.

total drag stresss where OS denﬂiig/

geformation gtress depends
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The Importance of Adsorption interactions and of the SOV/20-130-2-17/69

Mechanical Volume properties of Lubricant Layers in Pressure
Processing of Metals

the reduction of the sample cros8s gection in draggings sk the

contact surface petween the jpnstrument and the gamplee Results

of the neasurement of T in various media in the dragging of

aluminum rods are 1ipted in table 1, For gluminum; water in
solid state (~20°) has a better lubricity than jn the liquid
state. Pure hydrocarbons . octane and dodecane at 209 - are in-
active jubricants and are squeezed out in dragging. golidified
dodecane, however, has 2 good 1ubricity. paraffin obtains its
optimum lubricity at 20°%, The jubricity of paraffin is rapidly :
reduced by melting. Alcohols are active lubricants at +20° and ‘
-20° (i.e. in solid and liquid gtate). This doess however, not
apply to fatty acids the lubricity of which increases between
70 and 100° due to chemical interaction with the metal. At the
melting temperature, the lubricity of cetyl alcohol deterio-

. rates, while those of gtearic acid are slightly improved. On

= golidification, resistance © to the shift in the lubricant

volume increases and, consequently,,also 7 rises., In the absence

card 2/5 of chemical jnteraction T and © agree without being identlca%}////
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BO14 BO11
AUTHORS 3 Kochanova Lo Asy Shcohukin, Ye. D., Likhiman, V. Loy
. "Rebinder; P. Aoy Zcademician il
|
TITLE: origin and Development of Cracks in Deformed crystals !

PERIODICAL: Poklady Akademii nauk SS8R 1960, Vol. 133, No. 1y
pp. 11-13

TEXT: By way of introduction, the authors gubdivide the oracking of a
orystal on gtretohing into two gtages depending on the course of deforma-
gion. In the gtage A there oocurs 8 8lov formation and 8 gradual growth of
the cracks ab sites with high tensiony in the stage B the orack quickly ex-
tends over ihe entire crossd gection of ¥he crystal. The authors disouss the
pasic role of shear in stage Ay and explain the origin of miorocracks in
this stage by the unifioation of dislocations and the formation of hollow
nuolei. The mechanisn of the development of cracks is closely examined, and
V. N. Rozhanskiy (Ref, 7) is mentioned in & discussion of the position of
the oracks in the lattice. The most probable arrangenment 18 regarded %o be
the serial arrangement of diglocations jn a lattice plane, which develop to

bard 1/2 L//Eé
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83131

s/020/60/1 33/005/008/019

/P 3200 B019/B054

AUTHORS 1 Shchukin, Ye. D.; Kochanova, L. A., Lgkhtmani V. I.

TITLE: Some Speclal Features of Brittle Destruction of Metallic
Crystals

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 5,
pp. 1064 - 1066

TEXT: In the introduction, the authors refer to some of their own
previous papers (Refs. 1 and 2). There, it had been clearly established
that in the rupture of amalgamated single zinc crystals a spread of
rupture stresses occurs along the basic plane (0001). If, for a given
angle ) between the plane (0001) and the sample axis, Pmin(xo) and
Pmax(Xo) are the minimum and maximum rupture stresses for the angle Xo;

then the relative quantity (p

)/Pmax strongly increases with

o max Pmin o
increasing X, - FoT X, 50°, this quantity remains below 10%, for X, 30,

it attains a value of more than 25%. To clarify these relations, the
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Some special Features of Brittle Destruction S/020/60/153/005/008/019
of Metallic crystals B019/B054

authors carried out microscopic investigations of the vasic planes (0001)
of the fragments obtained in the rupture of many amalgamated gingle zinc

crystals. The diameter of the single crystals Lo was about 1 mB, Xo was

petween 20 and 700. Many steps were found (rig- 1) in the surfaces of
fracture which were caused by cracks on the transition from one (0001)
plane into the other. Thorough 1nvestigationa ghowed that the main steps
appeaT in the places of origin of rupture cracks. In previous papers
(Refs. 3 and 4), the authors gave & detailed theoTry of the origin of
oracks, and here they gquote formula }1) obtained here:

1/2 1/2 _ . 3/2 1/2 3f2 1/2 /2
(pc'tc)A /(pctc)B = (P sin Y cos X)A/(P031n ) co8 1 = 8i° Yo
Here, P, is the normal stress to the basic plane, T, is the shearing siress,
the indices A and B refer to the type of fragment, and Pc is the break

gtress. Fig. 2 shows the experimental data, corresponding to (1), for siz
dgifferently oriented samples. It appears thal (1) is fulfilled in 2 wide
range of orientation with an error of about 10%. From the results
obtained, the authors infer the difference petween the roles played by the
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83131
Some Special Features of Brittle Destruction of S/OZO 60/133/005/008/019
Metallic Crystals B019/B054

outer and helical dislocations . in the mechanism of destruction. By a

* further investigation of normal and shearing stresses in the rupture of a
crystal it should be possible to solve a2 number of problems which are
connected with the temperature- and velocity dependence of destruction.
There are 2 figures and 11 references: 8 Soviet, 2 German, and 1 US.

ASSOCTATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy of Sciences, USSR)

PRESENTED: April 7, 1960, by P. A. Rebinder, Academician

SUBMITTED: March 29, 1960
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s/020/6o/134/oo1/ooa/021

B019/B060
AUTHORS: KosogovV, G« Fe) Likhtman, V. I.
. > 5
TITLE: Decrease of the strength of Steels in Metallic Melts Due
to Adsorption ¢
. o\
B PERIODICAL:  Doklady Axademii nauk SSSR, 1960, Vol. 134, No. 1,

pp. 81 - 84

TEXT:; The analyses described here wére made on carbon steels

(0.05 - 1;10% C) after normalization of annealing. A coating with readily
melting metals (tin and jead) was applied to the sample surfaces. L//
Various'methods of applying readily melting metals had been studied in
preliminary investigations, and the gsoldering technique was eventually
chosen by the authors. The metal layexs applied were 0.10 to 0.05 mm
thick. The gamples were gubmitted to gtatic tensile tests, in the course
of which they were appropriately heated. Resulgf régarding tin are
graphically illustrated in Fig. 2. The coating effect was established in
the temperature range of 250 - 500°C. It may be seen therefrom that the

card 1/3
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SUBMITTED: March 28, 1960 o
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5/020 60/134/005/021/023
\g L200 oy, 2508, 12T 3016/B054
AUTHORS: Likhtmgn, V. L Corbunov, K. Soq Shatalova, I. G.s and

Rebinder; P- Aoy pAcademician

TITLE: On the golidificatioen by yibration in Powder Metallurgy

1>
PERIODICALs Doklady skademii nauk SE8SR, 19560, Vol- 134, No. 5,
pp. 1150-1152

TEXT: The application of powder-metallurgical methods 1is muzh impeded by
the high pressures required tor pressing; particularly if the powders are
highly disperse- Also the amall amounis of gurface-active lubricants
acting favorably to a certain degree and counteracting the relaxation of
i elastic stresses (Ref. 1) are unable to encounter the sracking of pressed
pieces at high ram pressure. In their investigation, +he authors proceeded
£rom the results of application of vibration tc the production of
puilding materials (Ref. 2). They present the results of application of
vibration to the pressing of various powders useé in powder metallurgy-
The vibration source used was & mechanical vibrator of the type W-116 3

e, e o

(1-116) with a ¢requency of 14,000 vibrations per minute, and & vibrational

card 1/3

APPROVED FOR R
ELEASE: 07/12/2001 CIA-RDP86-00513R00092992
0006-4"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006-4

“F

84833
On the Solidification by Vidration in 5/020/60/134/605/021/023
Powder Metallurgy BO16/B054

amplitude of 0.03 mm, which was found to be most favorable. Fig. ! sheows
a diagram of the vibrator mentioned (vibropress). Fig. 2 shows the time
dependence of the density of pressed pieces of powder miztures as they
are used in hard-metal production. Hence, it appears that 10 seconds ars
sufficient to attain maximum density. For various metal powders, and for
their mixtures with nonmetallic powders, optimum duration of vibropressing
lies between 4 and 10 sec. The dispersity of the powdsr, and particulerly
jts fractional composition, are of high importance. Coarse pcwders can be
better pressed than fine ones. Particularly good results were obtained in
vibropressing with a polydisperse powder containing both coarse and fine
particles within a wide range of sizes. The authors also studied the
pressure dependence of the density of pressed pieces in vibropressing.
The results were comparad with those of ordinary static and hydrestatic
pressing. Figs. 3 and 4 give such data for mixtures of titanium- and
tungsten carbide with cobalt, which are used for the production of hard
metals of the types B 6 (VK§), B®20 (VK20), T15K6 (T15K6), and T 3074
(T30K4). For the first two types (with 6 and 20% by weight of Co,
respectively, rest: tungsten carbide), the ram pressure could be reduced
to about 1/100 with the application of vibration. Conditions wers simiiar

Card 2/3
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81833
On the Solidification by Vibration in $/020/60/134/005/021/023
Powder Metallurgy BO16/B054

for other mixtures. By the methods described, it was possible tc eliminate,
to a great extent, the difficulties and defects of pressed pieces menticned
at the beginning. The authors thank N. V. Mikhaylov, Doctor of Technical
Sciences, for assisting in the work. There are 4 figures and 2 Soviet
references.

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute
of Physical Chemistry of the Academy of Sciences, USSR)

SUBMITTED: June 8, 1960 L)<
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. 0 06, Y36 5/020/60/135/003/037/039
156210 2109, 2209 BéOA/éOf)é f003/031/03

AUTHORS: Smirnova, A. M., Pevzner, L. V., Raykova, T. V.; and
Likhtman, V. I.
===
TITLE: Study of the Effect of Additions of Dispersed Iron as an
Active Filler on the Physicomechanical Properties of
Polymer Materials

PERIODICAL: Doklady Akademiti nauk SSSR., 1960, Vol. 135, No. 3,
pp. 663 - 666

PEXT: For htheir investigation. the authors proceed from gtudies made by'\{
P. A. Rebinder at/al. (Refs. 1.3), according to which the introducticn

of active fillq;éﬁinto polymers resuls in a strengthening of the sgpatial
network. These results are.checked here by Tﬁgns of additions of iron

powdarsto polysmide resin%168, polyeth lens # and phenolwformgldehyde
resin¥(resol resin). The iron powder (specific surface 1.2 n</g) was

prepared in A. T. Vagramyan's laboratory. The gpecimensz obtained after
introduction of Pe into the polymer soluiion were tested for s%rength

card 1/3
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Study of the Effect of Additions of Disperssd S/020/60/135/003/037/039
Iron as an Active Filler on the Physico- B004/B060
mechanical Properties of Polymer Materials

and thermal stabiaity, Fig.i shows the effect of the Fe content on the
polymer strength.tDifferen® behaviors were observed, depending on the
natura of the polymers. The thermcmechanical investigation showed for g
resinol resin an increase of the vitrification temperature and a de-
crease of deformebility with an increase of iron content. Pure resol
resin: 40% deformation at 150°C; resol resin with 80% Fe: 6% deforma-
tion at 300°C. In pelyethylene. deformation as a funciion of tempera-
ture is hardly influenced by iron (at a content of up 4o 80% F=). A
sudden change appears at 90% Fe. The 8% deformation occurring at 150°C
remains constant up tc 400°C. It is believed that highly filled poly-
evhylene represents oriented films linked to *he fillsr by adsorption-
shemical bWonds. There are 4 figurss and 8 Soviet references.

PRESENTED ; June 18, 1960; by P. A. Rebinder, Academician

SUBMITTED: June 1. 1960
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8/137/61,/000/012/124/149
ACOE/A101

Shehukin, Ya.D., Kochanova, L.A.,

Regularitiss and +he meshanizm of the affest of small surface ac-

tive admixtures on dsfcrmasion and strength proper:ies of single

no. 12, 1961, 34=35, abstract

12zZn254% ("Ir. In-te flz, metallov, AN SSSR', 1960. no. 23, 147-161)

1521

1§.a500

AUTHORS : Rebindsr, P.A,, Likntman o V.1,
Ferseav, N.V., Goryuncy, Ta,v.

TITLE:
i erystal metals
PERIODICAL: Referatlvnyy zhurnal. Metaliurglya,
TEXT:

cryztais of 1 mm in diameter,
Hg metals. It i3 shown that at
eutective,

Experimenis were made with differently orierted Zn and Cd single
con*ted with s thin fiim of surface active Sn and
temreratures over Tg of "page metal-zoating'

the presence of a moiten surface-achive metal. layer strongly reduces

de formabllity and strengtn of the specimen and promctes britsie failure, The
brittle effest of “he surface active meal 1s meinly a funotion of temperature

and the deformaticn rate,
-with corrzsion procesges tubt are
necessary for the development of cresk ruaciel.
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} 8/137/61/000/012/124 /149
Regularities anl the mechanism .. AOCE/A101
active metal atoms on ths intarmal micra-gurfacss, AT a drop of the test tem-
rerature telow T, of *he "paga.mretal-coating” eutecilics, the embriitling effect
venishes graduslly, due to a redussd mobiiity of adssorpuion~active atoms, The
embrittling effect vanishez alsc av sufficienily high temgeratures and low
tension rates, when “he regorpiicn of defermation micrc-hetercgerelities and local
stresses prevents the failure nuslel %o deyselep into Aangeroue cracks, even at
a considersble desrcase of free surface energy. Thers are 21 references,

V. Stapancv

[Abstrecter's note; Complste %ranslation]

O
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8/137/62/000/007/021/072
A052/A101

AUTHORS: Gorbunov, N, S., Shatalova, I, G,, Likhtman, V. I., Mikhaylov, N, V.,
Rebinder, P, A, T -

TITLE: On the vibration method of compression in powder metallurgy

PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1962; 47, abstpaét 7G325 °
- ("Poroshk, metallurgiya", no. 6, 1961, 10 - 16; English summary)

TEXT: " The effect of working pressure on the change of density at a static
and vibration (vibrator with a vibration frequency of 14,000 per minute) pressing
of powders of Ti, Mo, SiC, B)C, TiC and WC hard-alloy mixtures was studied, Vibra-
tion pressing is especially advantageous for unmoldable powders of refractory )
compounds, When a vibrator is used the working pressure reduces approximately by .
two orders of magnitude, wyhich is connected with a better packing of powders. The /></
effect £ the time factor and of the height of briquets on the change of density k
was also studied,

R. Andriyevskiy

[Abstractér's note: Complete t_ranslation]
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16, 5 , 280 /181 61/003/003/023/030
Hy.150° ROAL A T B102/B205
AUTHORS: Kochanova, L. A« Shchukin, Ye. D., and_&igptmgglmyfulo
TITLE: Mechanism of coarse destruction of metallic crystals

PERIODICAL: Fizika tverdogo tela, Ve 3y 0O« 3, 1961, 902-910

TEXT: Studies conducted by the authors in their laboratory have shown that
the mechanical properties of metals can be girongly influenced by placing
them in highly adsorbing media (fusion of fusible metals). Such a treatment
results in a considerable decrease in plasticity and strength. In the
papers of Academician P. A. Rebinder et al. on the effect produced by adsorp-
tion from the ambient medium upon the mechanical properties of golids, thesg
effects have been ascribed to the congsiderable decrease in free surface )
energy on the poundary between the deformed metal and its saturated solution
in the other liguid metal. This effect of the metal melt occurs immediately.
Experiments have shown that the rule governing the deformation and coarse
destruction of metals is not altered by the presence of the l1iquid metal-
The study of the mechanism of coarse destruction of metals is, however,
considerably facilitated by the use of active metal melts. The present

Card 1/4
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8/181/61,/003/003/023/030
Mechanism of ... B102/B205

papér includes a detailed discussion of experimental data relating to this
subject. The data were obtained at room temperature for amalgamated single
crystals of zinc. Theoretical investigations have shown that the destruc-
tion (rupture on elongation) of single crystals of metals can be divided
into two stages: Stage A: More or less slow formation and extension of
"embryonic" cracks at points of elevated concentration of stresses, caused
by inhomogeneities of plastic deformation. In this stage, the shear stress
T plays the most significant role. The growth of the cracks is accompanied
by the occurrence of new dislocations. Stage B: Rapid extension of an
unbalanced crack over the entire cross section of the erystal. This process
is predominated by the normal stress P. The critical relation between nor-
mal stress and shear stress is given by PoTe = VZGG/L, where y is a dimen-

sionless coefficient which differs only slightly from 1; G is the shear
modulus, L the cross section of the single crystal, and o the specific free
surface” energy. Furthermore, the relations

2,2

2.2
L L Bt°L 1/2 1/2
®nax™28a " " Go (1) and Pg = “(Ed/cmax) ﬁ::a'(cd/cmax) (2) holdy

¢ is the length of the crack, E the elastic mqqulus, and B a dimensionless
Card 2/4 G
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s/181/61/003 /003 /023 /030
Mechanism of ,.. B102/B205 :

coefficient of the order of unity. The two last-mentioned relations which
characterize A and B, respectively, were experimentally verified independent-
ly of each other. This was done by a study of the formation of cracks on
an increase in p and t. The specimens (amalgamated single crystals of zinc)
had a purity of 99.99%, a diameter of 1 mm, a length of 10 mm, and showed
different angles of inclination of the basal planes toward the axis of the

specimens. The rate of elongation was constant and amounted to 12%/min.
The stresses were determined from the relations

T, = Posinxocosxf P, = PosinXosinX3 where Po is the tensile stress referred

to the initial cross gection, and'x,ia the angle of inclination of the tasal
plane toward the axis of the specimen for a given deformation €. The valid-~
ity of the function cmax(r) was proved by a series of specimens with

Y, = 219, and specimens with X | varying from 16 to 67° showed the correct- /
. ness of the relation (2) by Griffith. A study of cracks of destroyed )<
~-gpecimcns has shown that the predominant role in the formation of destruc-

Aive cracks is presumably played by angular or screw dislocations.

V. N. Rozhanskiy is mentioned. There are 5 figures and 31 references:

21 Soviet-bloc and 10 non-Soviet-bloc.
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ASSOCIATION: Otdel dispersnykh sistem Instituta fizicheskoy khimii Aﬁ
SSSR Moskva (Department of Disperse Systems of the Institute
of Physical Chemistry of the AS USSR, Moscow)

SUBMITTED: July 28, 1960 \)(
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AUTHORS: Bryukhanova,-L“ S., Andreyeva, 1. &> and Likhtman, v. 1.

TITLE: Rupture gtrength of metals and the effect of surface-active
metal melts on it

PERIODICAL: Fizika tverdogo tela, V- 3, NO. 9, 1961, 2774-2778

TEXT: The temperature and time dependenc f amalgamated
zinc and gallium-cO i i i gamples
mere zint crys i j

1 mm and thelr length mm act method was

zinc samP i g I a mercury-nitrate golution.
cadmium samples were i 1ted with & film. A rela-
rion between the 1ifetim ) petween the vasal plane and the
gample axis ¥ i rently oriented zinc single
srystals. The values ifetime 1

and diffe

zhurkoV,

where 7 @
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Rupture strength of metals and ... B104/3102

u, = 35 kcal/mole. This value agrees with thoge of other authors. Tests

of zinc single crystals with]&sSOO at 20 and 50°C show that for different
lcads the time elapsing till the sample ruptures is considerably
diminished by the Hg film (from several days to seconds). The same results
have been obtained for emalgamated polycrystalline zinc and gallium—coated
polycrystall%ne cadmium samples. 1t was found that the empirical relation
T =T, exp —2ET——— cannot be used to estimate U and y for Zn and Cd
samples coated with Hg or Ga films. The offect of the films is not .
connected with a thermal activation but is the result of adsorption of
gurface-active atoms. The presence of surface-active gubstances will not
affect the length of the destruction process ag long as the normal componew
of stress is small. However, if this component reaches a value
~orresponding to the tensile strength of the metal, the surface cracks will
grow rapidly and cause the sample to rupture. The rate of growth of these
cracks is related to the rate of surface migration of the surface-active
gubstance. It is not connected with eny thermal activation of the
destruction process. There are 6 figures and 10 references: 9 Soviel and
+ non-Soviet. The reference to English-language publicetions reads 28
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SUBMITTED: liay 3, 1961
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5/020/6%/139/002/011/017

0
g 8200 afro %21, 440€ B104/B205
_——_—’
AUTHORS: Likhtman, V. I., Bryukhanova, L. 5., and Andreyeva, 1. A.
TITLE: Long-time strength of metals

PERIODICAL: Akademiya nauk SSSR. Doklady, v. 139, no. 2, 1961, 359 -
362

TEXT: The effect of surface-active metallic melts on the machanical
properties of high-melting metals has been studied in the authors'
laboratory. It could be shown on single crystals of Zn, Cd., and Sn that
the sudden loss in strength and plasticity occurring under the action of
a thin film of a melt on & single crystal being strztched at a constant
rate, is related neither with the grain boundaries, nor with the dis-
golution of the high-melting metal in the melt, nor vith a chemical reac-
tion between the metal and the basic metal. which leads to an interme- .
tallic compound. The mechanism of this effect cconsists in 2 considerable
adsorptive decrease of the surface energy of the high-melting metal
(Rebinder effect) both on the external surface and cn the two surfaces

of the crack. Y. N. Zhurkov et al. (ZnTF, 23, '677 (1953); DaN, 101, 237

Card 1/4

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006-4"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006-4

25707
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Long-time strength of metals B104/3205

(1955); Fiz. tverd. tela, 2, 1033 (1960)) heve shown that the destruction
of solids is a thermally activated process and, therefore, depends on the
time of action of mechanical stress. Thus, it mey be assumed that the
dependence of the kinetics of the destruction of a metal cn stress and
temperature in the presence cof an active melt makes it possibis to esti-
mate the role of thermal activation in this new mode of destruction. The
authors studied single crystals of zinc of wvarying orientation, as well
as zine and cadmium polycrystals. The specimens were wires 1mm thick

end 10 mm long. For zinc e thin Hg film was nged as surface-active melt,
and for cadmium a gallium film. The results obtained are illustrated in
four graphs. On single crystals of zinc 1t was not possible to establish
any relationship between the time elapsing until destruction and stress
in the presence of a thin film. The single crystals broke suddenly at
low stresses, and the transition from sudden rupiure o practically in-
finite stability takes place within a very narrcw range of stresses.
Thus, it was not possible to find an intermediate value in this range.
The same results were obtained for amalgamated zinc polycrystals and

cadmium polycrystals coated with gellium. Amalgamated zinc specimens o

stretched at a constant rate are destroyed as soon as a stress of 1 kg/am”
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is reached. This corresponds to the discontinuity on the curve log? -

= £(P) vhich, in turn, corresponds to the transition from the destruc-
tion mechanism based on thermally activated processes to a mechanien
based on an increase in the surface energy, which'is brought about by the
active melt. The second mechanism occurs not before a certain stress is
attained. This corresponds to the braking strength of the metal which
is reduced in the presence of the active melt. The authors thank Ye. D.

Shchukin and L. A. Kochanove for discussions. There are 4 figures and

10 references: 9 Soviet-bloc and 1 non-Soviet-bloec. The reference to
English-language publications reads as follqws: K. H. Mann, et al. J.
Phys. Chem., 64, 251 (1960). ‘ :

ASSOCIATION:  Institut fizicheskoy khimii Akademii nank SSSR (Institute
: of Physical Chemistry of the Academy of Sciences USSR)

5/020/61/139/002/011 /017

PRESENTED: March 15, 1961, by P. A. Rebinder, Academician
SUBMITTED: March 6, 1961
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5/020/61/140/005/010/022

‘ 8 ‘%mD B125/B138

AUTHORS: Chayevsekiy, M. I., and Likhtman, V- I.

Liknt?=e s ——

TITLE: Effect of the rate of deformation on gtrength and ductility
of carbon ateel in contact with 2 fusible metal melt

PEEIODICAL: Akademiya nauk SSSR. Doklady, Vo 140, no. 9% 1961, 1054-1057

TEXT: For a proper eptimate of the effect of temperature and deformation
rate on the gtrength and plasticity of carbon steel, the problem must be
related to the critical transition range between prittleness and ductility-
1f an increase in test temperature can fully eliminate the embrittling
effact of the melt on the steel, then it ghould be possible for the
critical temparature of the brittlenesa-to-plasticity transition %0 be
ghifted toward higher or loweT values by changing the rate of deformaticn.
This is confirmed by experiment. Fig. 1 ghows the curves 0 = o(g) for
samples of steel 20 at 400°C. At a deformation rate of 10 mm/min, the
melts have an embrittling effect on the steel; at 0.0955 mm/min, however,
the ductility of the steel 18 restored oOT even jncreased. Similar
results are obtained in giress-rupture tests atl quite low stresses- The
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Effect of the rate of deformation ON..., B125/B138

of steel. There are 4 figures ang 7 Soviet references.,

ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of
Physical Chemistry of the Academy of Sciences USSR) :

PRESENTED ; April 18, 1961, by P. A. Rebinder, Academician
SUBMITTED : January 24, 1961

Fig. 1. Cruves 0=0(¢) obtained by testing steel 20 samples in the state
describved at 4000°¢c. Legend: (1) Testing in air at V=10 nm/min; (2) the
same at V=0,055 mm/min. I) Testing of wetted samples in a melt of : )
Pb-Sn eutectic at Va 10.mm/min; (II) the same in a melt of Pb-Bi eutectic

8t V=10 mm/min; (III) the same in a melt of Pb-Sn eutectic at V =0.055mmyfnin;
(IV) the same in a melt of Pb-Bi eutectic at V=0.055 mm/min.

'
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LIKHTMAN, Vladimir Iosifovich; FAYNBOYM, I.B., red.; RAKITIN, I.T.,
ek reds

Life and death of metals] Zhizn' i emert' metellov. Moskva,

gzd-zo "Znanie," 1962, 31 p. (Novos v zhizni, nauke, tekhnike.

IX Seriia: Fizika i khimiia, no.5) (MIRA 15:5)
(Metals)
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PHASE I BOOK EXPLOITATION 30v/6247

ILikhtman, Vladimir Iosifovich Yevgeniy Dmitriyevich Shchuklin, and

Petr Aleksandrovich Reblnder

Fiziko-khimicheskaya mekhanika metallov; adsorbtsionnyye yavlenlya
v protsessakh deformatsii i razrushenlya metallov (Physicocheml-
cal Mechanics of Metals; Adsorption Phenomena in Processes of-
Mstal Deformation and Fracture). Moscow, Izd-vo AN S3SR, 1962.!
302 p. Errata slip inserted. 7000 coples printed.

Sponsoring Agency: Akademiya nauk SSSR. Institut fizicheskoy
khimii.

Resp. Ed.: P. A. Rebinder, Academician; Ed.: N. G. Yegorov; Tech. '
Eds.: L. V. Yepifanova and Yu, V. Rylina.

PURPOSE: This bhook 18 intended for sclentlfic regearch workers and

engineers concerned with problems in the physicochemlical mechanics
of metals.

Caerd 1/ 2
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AUTHORS:  Gorbunov, N.8., Shatalova, 1.G., Likhtman, v.I., and
Rebinder, T.he —

TITLE: Investigation of the vibratlon cqmpacting of powdered
metels and their compounds

SOURCE ¢ Akad emiya nauk esSR. Institut metalurgil, Issledovaniye
po zharoprochnym splavame VoBs 19624 103-110

TEXT: The vibratory compacting of varlous metal, carblide, nitride,
boride, and metal-carbide powders was studied on the 1-116 vibrator,
at a freguency O ns/min. The vibratory compacting

of materials hav bove 25000 Kgo/Sqemme (©Ee) Mo,
ric, wC, TiBo, jth a density equal to -or
higher than Zhat I i loads of 1200 kg./8d.

the pressure applied during & bratory compacting was 20 kg./8qe
em. In some cases densitles higher than the denslty produced by any
other method were obtained through the use of the vibration method,

card 1/2
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s/659/62/008/000/015/028
1048/1248

Investigation of the vlbrzit;on...

8.8¢, 9 g./0c in the crse of WC+3} Co. Howéver, vibratory compact-
Ing was inferior to the conventional static pressure method when
applied to materiels with elastic moduli below 25000 kg./sq.mm,
(e.zs, Co, Cr). The density of vibration-compacted products in-

_creased with time under load and generally reached a constant value V{
after about 25 secs. In all cases the denslty inoreased with in-
creasing pressure., The final density was affected by the nature
and amount of liquid wetting agent used, e.g., a 6% aqe. solution of
glycerine gave better results than water alone, the optimum amount
of the glycerine solution being 6.5% by wt. of the powder, The den-
slty increased with increasing kinetic moment of the vibrations
(within the range 0.,065-0.35 kg.cm.). There are 5 figures and 3
tables,
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e ' 8/137/63/000/003/004/016
Phys;qo—qhgmiqal phengmepanin préssing and,.. ACO6/A101

gurface-active greases increase the corrosion resistance of .metallic powders. ¢
' i Changes in the contact surfaces during sintering were studied on Cu-briquets and |
~take place ‘in 3 stages. s At stage no, 1, as a result of relaxation of residual
‘stresses, one portion of the contacts breaks down - electric conductivity de-
creases, buring stage 2 the oxides are reduced and the non-metallic contacts

become metallic - electric conductivity _sha.rply increases. The second stage of

‘sintering is ‘simulated on thin Cu films. During stage 3 collective recrystalli- .
‘zation. inside and between the particles takes place - electric conductivity , ;
‘varies slightly. Purning out of surface~active greases . produces high concentra-

“tion of the reducing agent and promotes a more accelerated reduction of oxides -

“then without’ s_urfacefact:h{e Jubricants. There are 18 references.

0, Padaiko

AT

,‘_‘[Ab'si:raofh:érx" s notes: i Complete’ trenslation] . '
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(Motals--Hardening) (MIRA 15:11)
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s/020 62/143/001/b1a/050
Durability of steels in the e B104/B108

and § referencesg: 4 Soviet ang 1 non-Soviet,
English-language pu

The reference to the
blication reads ag follows:
Met., 58, 1 (1936).

G. V. Austin, J. Ingt, r
ASSOCIATION: Insti
)

PRESENTED; May 16, 1961, by P, 4,

May 3, 1961

Fig. 1. Durabil
Legend: (1)
imeng without
melt; (T)

Rebinder, Academician
SUBMITTED:

ity of st 50 as a function of
Specimens withouyt notch; (2)
notch in pp.-gp melt; (11)
time up to rupture; (p)

Fig, 2, Durability of St 50 ag 4 function of 8tregsg at
nithout notch), y
Legend: (1) 8pecimens in gir, (2) specimeng in Zn-sn me1t; (t) and (p) ag =
in Fig, 1.
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LIKHTMA I., prof., doktor fiz.-mat. nauk, otv, red.; GCIOVIN,
S$.Ya,, red, izd-va; UL'YANOVA, C.G., tekhn. red.

[Physicochemical regularities in the action of lubricants
for metalworking by pressure] Fiziko-khimicheskie zakono-
mernostl deistviia smazok pri obrabotke metallov davleniem.
Moskva, Izd-vo AN SSSR, 1963. 175 p. (MIRA 16:10)

1. Akademiya nauk SSSR. Institut fizicheskoy khimii.
(Metalworking lubricants)
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[Steel resistance i
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(Steel-—-Co rrosion) (MIRA 16:7)
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_ AUTHOR: Korbut, V., M.} Veyler, 8. Yn.;‘y,k.tggun..v. 1.} Rebinder, P. A,

TITLE: Physicochemistry of the lubricating effect during vwire draving

. | SOURCB: Fiz.-khim. gakonomernoeti deystviya smazok pri obrabotke metallov
| davieniyem. Moscow, Izd-vo AN SSSR, 1963, 5-30

. TOPIC TAGS: metal lubtica%lon, wire drawing iubrication, wire drawing, lubricant

try of the lubrication process is a very significant

. problem in the pressure treatment of metals, This problem was discussed and

. evaluated on the basis of: (1) effect of the media on the process of metal

: deformation, (2) mechanism of the lubrication effect on pressure treatment (de-

- i formation) of metals, (3) the effect of the temperature during pressure treatment
¢ . and the physicochemical properties of the lubricant during wire draving, and

, jubricant 8 used. It was concluded that the

: | stresses of the treatment and the shearing strength in the thin surface layer

! ' determine the properties of the lubricant. In some cases, the surface properties

© of the treated metal are also of significance. Some iubricants react cheaically
j
l

.i ABSTRACT: The physicochemis

| " (4) the effect of the amount of
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. with the treated metal, For example, as a resul

‘ aluminum in the presence of liquid-cooling lubricants, water stains or spots are
formed. Dark spots are also formed during wire drawing with dry soap powder or
by lubrication with liquid salt solution at 100C,

| SUBMITTED: " DATB AOQ: 19Dec63 BKCL: 00
, SUB CODR: MM '\ . NO REY 80V: 077 OTHER: 006 :
'Ccrd i 2/2 \ o ‘ ) e

water, no water stains are formed, It was prove
stains on aluminum alloys can be prevented by ap
kerosene emulsion but the stresses due to wire d
lubricant. These lubricants proved highly valual

but not during the process of wire drawing., The addition of calcium stearate or .

aluminum stearate markedly reduced the stress of

Positive results in the drawing of aluminum wire have been obtained under

technological conditions by applying a lubricant
emulsion with calcium stearate, Orig. art. has:

ASSOCIATION: = None |
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t of the process of wire drawing of

In the presence of distilled
d that formation of dark water
plying lubricants based on a
rawing are not reduced by this
ble during rolling of aluminum -

wire drawing of aluminum nlloya.

consisting of kerosene
13 ﬁguru and 9 ubles.
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)

" AUTHOR: Veyler, §. Ya.; Petrova, N. V.; Likhtman, V. I. i

TITLE; Some physicochemical effects of lubricants and oxides during the:cheml
" processing of stainless steels

SOURCE: Fiz.-khim. zakonomernosti deystviya smazok pri obrabotke metallov davleni-
yem. Moscow, Izd-vo AN SSSR, 1963, 31-37

' TOPIC TAGS: 1lubricant, oxide coating, steel processing, wire drawing, stainless
! steel, steel 1Kh18N9T, heat treatment '

{ ABSTRACT: Some of the physicochemical effects of lubricants on the thermal proces~
: sing of steel 1Kh18NIT were investigated by determining the temperature dependence
" of the wire-drawing force in the interval from =70 to +500C. Various lubricants
were applied: powders of NaCl, CaCly and NaNO3; Al-powder plus liquid glass;

~ eutectics containing 32.55% SnCl,; and 7.45% KC1; Al-powder; £ilm of oil paint; soap
' solution plus CaSt (calcium stearate); CaClz + graphite; tin coating. It was found
. that a thin film of Sn, developed from the salt eutectic om the surface of the '
treated metal, showed the highest lubrication properties, The reduction of the

" -Card 1/4
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vire drawing, Lup

: . rication with
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Fig. 1. Relationship batween vire-drawing :forc.e ‘-n’ ' d. .
1-no lubricant; 2-8n £ilm; 3+8n + graphite kg and temperature in OC:
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Fig. 2, Relationship between vire-drawing

force at 209¢C in kg and t
formation of the oxide ﬁzpeut‘:ure x

film present; 2-oxide film
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_' _' AUTHOR; Veyler, 8. Ya.: _I:._ijltgnan,VI. Petrova, N, v,; Vasil'

B - G.:Kuznetsov, K. 1., Livanov, v, A,
TITLE: Effect of cooling and lubricatlng fluids upon the quality of the sheet surface during
. rolling of aluminum alloys

yeva, Ye. N.: Basova,

SOURCE: Fiz.-khim. zakonomexjrlqsu'deystviya smazok pri obrabotke metallov davleniyem.
Moscow, Izd-vo AN BSSR, 1963, 66-69

TOPIE TAGS: aluminum, nlilminum alloy,

aluminum sheet, aluminum rolling, sheet rolling,
cooling-fluid, lubricaﬂng fluld, emulgo]

¢ The normal water-emulsion lubricg
0ySs prove \msatisfactory unde
on the surface of the rolled me
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ACCESSION NR: AT4013968 : 8/2659/63/010/000/0295)0300
AUTHORI Gorbunov, N. 8,1 Shatalova, I, G, Likhtman, V. I,

TITLE: The influence of several factors on the density of packing of powder particles
under the influence of vibration :

. SOURCE: AN SSSR. Institut metallurgil. Issledovaniya po rharoprochny*m splavam,
no. 10, 1963, 295-300

e m—— S e sl = =R o

TOPIC TAGS: powder meta.liury, powder metal density, packing density, vibrations,
magnetic material, chemical stability ' e

ABSTRACT: One of the most important technological operations in powder metaliurgy
is the pressing of powder into parts. It is very difficult, however, to obtain high |
. density pressed parts from hard and brittle powder materials. The present investigation
on the density of packing of powder particles under vibration was based on the theories of
Academician P. A. Rebinder. The investigation showed that parts with a density up to
90% may be obtained when powders are vibrated. The following conditions must be pb-
served: Two or three fractions of powder of optimal size should be used. The powfler
particles should be able to be compacted and should be of relatively simple shape. ere
’ should be no significant roughness on the particle boundaries. The duration of vibration
! ° cohhould be u%ed by the time required for final placing of the particles, especially for
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ACCESSION NR: = AT4013968 TABLE1l ENCLOSURE: 01 3
ng density of powders with the course of time of vibration L

The change in packi
Material _Parameters of vibration . Density (at equal length of ,
of the yowder | gg | 4 vibration in sec.), g/om? .
o P2 128 | aby | 3 :
gé g% 'g“g.% a3 |6 |9.|12 | 18 |21 |24 |30 )
- 4,46 14.46

. « M
.1 Chromium 14 000 20 18.2  4.14|4.29} -- 4.36| -~ p.40
o . 10000 66 - 18.2 4.43]4.66) -- 4.671 - [4.72| —~ 4.72| —
' .1 'Molybdenum v 14 000 14 = 18.2 . 2.44|2,62|2.67} -- 2.71] -- |2.76] - 2.78
% ‘poride .. 10-000 - 6 17.6 3.12{3.30| -- 3,38 -~ 3.52] -- [3.52} -
* | Carborundum - 14 000. 18 - 212 2. 02| 2.06|3.09|2. 12 2,12 —~ |- |—}|
: 10 000, 90 24.3 2.22 2.271-- 12,87 == | =77 -
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. jUTHORSt  Troftakdy; O A dlagmov, P. Ya,) Likhtean, V. 1. a2l

, £l _ ‘ 0,7 51

tion upon the atrength of rino coated -

- ITLES geroct of preliminary electron irradia

e with fusible eutectics ' ,

o SOURCE: ‘Flirgik&_‘ne_tallov L.metéllnvedeniye,

on, zine, eutectis , Z-Sn, =04, Z-FD B

. ssmRacTs The adsorption effect of fusible metallic coatingd o the mechaniesl |
oy prqperties,of,relativaly parder ~to-fuse metals has been atudied, The experiment =~

" involved an electron jrradiation of polycryatalline zine samples coated with fusible.
eutecticat. Zn-Sn (85 atorde ¢ Sn),. Zn-Cd (73,2 atomle ¢4.cd), and 7n-Pb (97 atomie .

. 2 Pb). - The eleotron energy used was 1-1.2 Mev. The electron doses obtained from & ‘ :
Jem2, The irrediation. ..

Jinear sccelerator yaried from 1016 to 3.7 x. 3017 electrons
‘doses were determined by the intensity of the electron flux, the irrediation area .
T : accelerator window, end by the irrsdistion time inter=-
. wal, The relation between the rolative hardening and the irrsdiation time at f
-, "temperatures of 20C and 200-220C was determned, es was the relation botween the _

... relative: herdening and temperature. The authors conclude that the irradietdon of - -

i

vl 15, nos 4y 1963, SMeST o

" op1c mOSs - elestron irxadlati

'?_'Ca}d_' 1/2"_ e
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thepolyeryatalnne zﬁae a'ampiqs,eovered-by hard entsctie uioys at 20¢ results 4n |

. maximum hardening of 15%, The electron irradiation activates the process ors o

- melted coating penetration into the voids of the erystalline lattice, tims esusing

‘ }tzha;-deni_ng up to 40%f. The greatest irradiation effect is observed in the Zn-8n i
. coated samples, becense this eutectiec hes a greater surface activity then Zn-Cd and |
o ;Zn-_l_’%coatings.‘fbm'lg. art, hast 3 figures, o ) '

" ASSOCTATIQN: Tnetitut fiuicheskoy khimii AY SSSR (Inetitute of Phyeicsl Chemistry, =
- iAcademy of Seleneces, SSSR) | — _ :

. ISUBMITTED: LiMey62 . DATE ACQ: 12Jumé3 - - ENCLs 001
ISUB CODE: ML, PR . NOREF SOV 009 . OmWERs 000 -

t

A
o |
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AUTHDR: ' ‘rroitek:ly, Oe A.; K\rlaahov, I, H.; Id.khtman, Ve I.

TITIE* Influence of electrone &nd_glg_hgmdkﬁnn-Zn miorohardneaa of zinc Z‘ld
cadmim in the preaenoe of tin

SOURGE: Fizika metallov i metallovedeniye, vol. 15, noe h, 1963, 628-631

TOPIC TAGSS Zn microhardness, [ miorohardneaa, radiation offeot, Zn, Cd4, Sn,
Zn-Sn, Cd-oSn ‘ -

ABSTRACT: Samples ot]m Zn and _Qd an? their alloya with tin were expoaed to an- .
‘electron flux with the energy 1l Mev and to alphawradiation, Their microhardness T
' was -subsequently measured with the PMT=3 devices The samples were cut from Zn and
'Cd foil 042 mm thick and elsctrolytically coated with a tin layer 3 microns thick. |
The effect of the neutron and alphawradiation on the miorchardness gf the metal !
‘covered by a solid coating. and the effect on the gurface activity/df a liquid | -
"coating have been studied. The authors conoluded that ZneSn samples showed a larg-:
‘er increase in microhardness (Lo%) than Cd<Sn (17%)e The largest microhardness *
‘4ncrease was obtained by the alphawparticle bombardment of the Zn-Sn samples. The ' . | HEE
‘thickness of the hardened gzone corresponds to the depth of alpha~particle penetra- s~ - i ESpE
‘tion, The irrediation also increased the surface activity of'a liquid coating, I%’

Curd 1/2'[ Association.( Inst. of Physical Ghemistry
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AUTHOR: Troitsikly, O..A.; Kuleshov, I, M,; Likhtuan, V, L.

_ ——Zy——————“] 2!
TITLE; Combined effect of radiosctive radiation ‘and mercury%n mechanical
properties of zinc single crystals 4,
\

R
SOURCE: Filzika %ta.lldv 1 meta.u?wedeniye , ¥. 16, no, 1, 1963, 44-50

TOPIC TAGS: zinc single crystal, mercury-treated crystal, crystal tensile
strength, crystal ductility, electron-bombardment effect, ¢t-particle-bombardment.
effect, a-parcicle-'bombardment effect, Y-ray-irradiation effect, combined
mercury-treatnent-irradiation effect, stress relaxation

ABSTRACT: Tension tests have been conducted on mercury-coated specimens of zinc:
single crystals 10 mm long and 1 mm in diameter, ‘bombarded with a- end p-parti- .
cles or Y-ray3 from Pu 233 P2, end €050, and uncosted specimens bomberded with .
electrons, p-particles, or Y-rays, After bombardment for =5 min the uncoated
specimens were stretched, with a three-minute rest under load after the first

: minute and afier each subsequent three-minute loading, The test results showed

. : ' that electron, P-,or Y-irradietion increases the tengils strength and ductility

“Card 1/3
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by intensifying the stress relaxation and {nereasing the ?l.astiﬁca.ti@n of zinc
single crystels. The latter process sppears to be associated with the appear-
ance and annihilation of radiation defects rather than with the migration of
crystel defects. The ordinery dislocation plastic flow sppeers to be supple~
mented by diffusion flow during the final rest periods. Additional vacency-
atom Frenkel pairs {ptroduced by jrradiation facilitate the process. The
gtretching et 20 and -196C of mercury-treated specimens previously ‘bombarded

by = or p-particles for up to 1550 hr or 1rradisted by Yy-rays for up vo

1450 hr showed that short-time irrsdiation increased the ggctilitwnd, to &
lesser extent, the tensile strengbh,particula.rly at -196C. The maximm increase
in tensile strength was 359 at -196C, after an exposure of 16—18 hr, After
exposure for longer tnan 1000 hr, the tensile gtrength dropped by 50% at sub-
zero temperatuxes and by 75--80% at 20C. Elongation of the gpecimens followed
s similer pattern: & 300% incresse in ductility occurred,after exposure for ,
2526 hr; after further expopure, gradual embrittlement curred, Strangthen-
ing after comparatively ghort exposure to radiation 1s associsted with tue in~
auction of radiation defects and intensification of the aiffusion penetration

of mercury into zinc (allovins). The sharp weaskening of the crystals after
exposure for over 1000 hr is the result of coagulation of radiation defects

!

[ - e e T S T
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and formation of new internal interfaces, Migration of mercury to these in- !
terfaces sharply lowers the free surface energy, and consequently the strength \
. - and ductility. Orig, art, has: 6 figures, ;
é | Assocrmou Institut fizicheskoy khimii AN SSSR (Institute or Physical
Chemistry, AN SSSR)

SURMITTED: 28Dec62 DATE ACQ: 27Augb) . ENCL: 00
SUB CODE: MA NO REF S0V: 007 A OTHER: 002
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Combined effect of irradiation and of a surface-active mediun

on the mechanical properties of single metal crystals., Zhur.

fiz,khim, 37 no.8:1893-1396 Ag '63. (MIRA 16:9)
(Metal crystals) (Radiation) (Surface-active agents)
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AUTHOR: Gurovich, Ya. I.; Veyler, s, Ya.;’_ukht.mn.a\l‘.,.&lq Voskresanskaya, N.
s of salt mixtures during the

K.

TITLE: Investigation of the lubricating propertie
. pressure heat treatment of metals
rnostl deystviya gmazok pri obrabotke metallov

. SOURCE: Fiz.-khim, zakonome
1963, 115-120

E davleniyem., Moscow, Izd-vo AN BSSR,

' TOPIC TAGS: salt mixture, lubricant, lubricating property, heat treatment, metal,
metal alloy, salt eutectic, corrosion, wire drawing
h as graphite, 1iquid glass, or mineral
during hot pressure working of stainless steels, some
1t mixtures have been investigated.. The following
(1) Nitrate-nitrite salts, applied during punch-
ing of aluminum alloys, These have proved dangerous because of their explosive
properties; (2) Salts such as MgCly, KC1, NaCl, ZnClg and K2804; (3) Melts con-
taining ZnCijp and ZnS; (4) Melts such as PbCly; (5) Mixtures containing salts of
Sn; (6) Melts such as Cd-salts, 14-salts, and salt mixtures such as phosphates.
Two groups of eutectic mixtures may be distinguished: (a) 8alt mixtures forming

Cord 1/3

| ABSTRACT: Since the usual lubricants suc

. oils prove unsatisfactory

! new lubricants such as sa
salt mixtures have been tested:

Ce
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' Cl,- lubricant showed a mini-
versus temperature with eutectic ZnCly-KC1 applied as a
mum close to 200C whereas the eutectic tesmperature appeared lowest near 230C,
Orig. art. has: 1 figure and 3 tables. .

ASSOCIATION: Nonme | .
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KUTHORS: . ‘Troitskiy, 0. A., Likhtman, V. T.—

TITLE: - . The arisotropic action of electron and gamma radiation )
' o - .on the deformation of zinc sing%e crystals in brittle state

3

_PERIODICAL: ° _Akademiya nauk SSSR. Doklady, v. 148, no. 2,71963, 332-334

TEXT: A mercury layer can reduce the strength and ductility of zinc 'ﬂ'J/'
‘gingle crystals considerably. This effect is further intensified when \
h mercury. covered zine sample is exposed %o gamma or beta radiation, ; /

i(' ﬂensile tests with amalgamated Zn irradiated during the process of .
- deformation gshowed that .the orientation of the arystal base plane toward
the source of radiation is of essential sjignificance. The crystal became
_more brittle when the base plane was perpendicular to the direction of
irradiation, and it became more ductile when the base plane was parallel
to the direction of irradiation. This effect, though weaker, was also
observed on samples without a surface-active medium. There are .4 figures.

Y, Phigar, Pl As (/3'*5'&
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TITLE / The comined. effect  of. mercuxm and rc.dioactlve radu.tmn\ n the
RN \ mechanical propertlee of .;ingle crystals of  zinc v?

PERIODICAL' = Akademya nauk S3SR.. D°“~ady' V. ll’9§ mo. 5, 1963, 15118

o i'Ach& L "I'ro:.’cskiy, 0. A. and mkhm.n, VoI,

'TEX'I' L The au-.hors investigate the of more or less orolonged lrradiation
<o amalge.ma%ed single ‘erystals of zinc with p-,et'~, andy¥ - emitters of the
~ leboratory type. The zine crystals, 10 mm long and~ 1 mm in diameter, were grown

o by the zone melting methoc’.., and coated with mercury “ofr the contact deposition
" method. After irradiation, the erystals were subjected to the presence of

- tests of ‘compressive strength and p_asucity at -J.96°C and +20°C, which revealed
- decrease m the strength and ple.stic:.u_f of the specimens. There are 3 figures.

' ASSOC_A.LI_Q}: -*'Instztut fincheskoy Khimii Akedemii nauk SSSR (Instwnute of
: S Physz.cal Chemlstry, Academy of Sciences USSR)

- SUBMITTED: December 3, 1962
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SOURCE.- Ref zh. Metallurglya, Abs. 6G194 =7
i gis o gsS : 4155/ gz
AUTHOR~ Shatalova, K G. ; Gorbunov, N S. R Likhtman! VY. I

' TI’I‘LE Investigauon of density distrzbution over the height of bmquets during
vibration compactmg of powders L
CITED SOURCE: Tr. 7 Vses. nauchno-tekhn. konferentsii po poroshk, metallur-

Cigit. , 1864101~ 05
gii Yerevan »1 1%#5 {1 SRR ' v
‘.TOPIC TAGS powder metal compaction vxbration, tungsten 5{coba1t specific e
| density - A e T T 1
b TRANSLATION “An investxgatmn was made of densnty distribution over the height;
' of briquets, after’ vibration compacting at a frequency of 260 cycles; the powder " T
was a mixture of tungsten. powders containing 20% cobalt, wetted with a solution of |-
glycerin in alcohol (0.3 glycerin),  'The diameter of the briquets was 20 mm, and
the height from 7, 16 to 106, 80 mm. The compacting pressure in all cases was 1 o
125 kgl mr12 The wbrations were intensively damped in the layer of the briquets Lk

T
b

- L?F’_’.‘?‘._}_/_.Z.,...;__
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1 at a distance of 10-20 mm from the ‘source of the vibrations. Application of the | |
principle of a floating die decreéases the nonuniformity of the density. Forced
vibration of the die made it possible to reduce the nonuniformity of the density
. distribution in high briquets. Vibration compacting permitted production of bri~
" quets with a higher ratio of height to diameter and with a better density distribu~ :

tion than by static pressing, M. Bal'shin o

i
3
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SHATALOVA, Irina Georgiyevna, kand. tekhn, nank; GORBUNOV,
Nikolay Stepanovich, prof., doktor khim, nauk; LIKHTYAN,
Vladimir Iosifovich, prof. dokter fiz,-matem. fauk;

5o, .

REBINDER, P.A., akademik, otv, red.; CHERNYAK, A.L., red,

- |Fhysicochemical principles of the vibratioral compression
of powdered materials] Fiziko-khimicheskie osnovy vibratsion~
nogo uplotneniia poroshkovykh materialov. Moskva, Nauka,
1965, 162 p. (MIRA 18:3)

1. Rukovoditel! Instituta fizicheskoy khimii AN SSSR (for
Rebinder). '
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| TITIR: Method for epplying lufbr:lcating fila.  Class 23, Ko. 1724h5 . l E
SOURCE: Byulleten' 1zobreten1y i tovarnykh znakov, no. 13, 1965, 55 i § !

TOPIC TAGS: lubrication, film lubrication, solid 1ubr:lcant '
N \.———-———

B e

ABSTRACT: 'This Author Cegtiﬁ.cate introduces a nethod for hot working alyninum and:

its alloys uh:lch the anodized la.yer serves as the 1ubﬁcmt l% -,,7 [AZ]_ 7 i ;
sxmmmm 16Ju162 i mew: % sus.cone: TE. — NN
-nomsov- wo © . omem 000  ampress:4093; 1 t |
. " L ,.'__jﬁ'__ i
== . . .. T . e ',,‘: . } o .
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B | TITIE: Frictidr:and e '

. ar of graphite materials during operation in fluid contact | i
-face seals. . . . I

| SOURCE:s AN SSSR. Nauchnyy sovet po tréniyu i smazkam, Teoriya amzochhogo
deystviya 1 novyye materialy (Theory of lubricating action and new materials),
Moscow, Izd-vo Nauka, 1965, -85-88 1

L AR ] \
TOPIC TAGS: luhm':lcant,\\graphite, lubricant seal, wear seal

————————

ABSTRACT: The friction and wear of graphite (compressive atrength 1700 kg/cmz,

8 | elastic modulus 1200 kg/mf, impact strength 3.5 kg cm, 17% poros{ty) rings with .
. -~ and 18-mm wide contact surfaces rubblng against steel (21!1113)l ings with

o | smooth surfaces and surfaces having 12, 36, and 60 radial grooves (6 mm wide, L
- 064=0,7 mm deep) were investigated at a speed of 6.5 m/sec and maximum contact . | ~.
‘pressure of 19.5-25 kg/t:xn2 (in vater), Before testing, the ringa were worn in . | .
by gradual increase of load, and then the wear and the friction torque wore meas~ |—
R | ured at maximum load for up to 50 hours of operation, It was found that the :
B lcaa 22 L T
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. formation of transverse cracks in the steel rings and gtcompanying high graphite
wear could be decreased by using soft steel (HRC16-20)%nd that the friction
-torque would decrease by a factor of 2-3 in that cagse, Tests with 12-mm wide
graphite rings and radially grooved steel rings showed decreased cracking but
resulted in high graphite s @8 it vas found that only 30-50% of the graphite
surface was in good conteét, Increasing the contact width to 18 mm showed that
this procedure, combined with the grooved rings, provided low friction torque,
minimum friction cracks, hnd acceptably low graphite wéar (0.2-1,5 micron/hr
- after run-in), The contact eurfaces were found to be worn mirror-amcoth, indica-
‘ting that a water film was supporting the load. Orig. art, has: 1 table. .

ASSOCIATION: Nauchryy sovet po treniyu i smagkam, AN SSSR (Scientific Committee
on Friction and Lubrication, AN SSSR) W -

| Ly
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114115 Y65, (1arA 19:1)
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§ AUTHORJ‘ Bryukbanova, L. S.; Andreyeva, I. A.; Likhtman, V. 1. %ég?j

, "_lTITLE* " Reducti(m 1n surface. tension of solid metals when atoms from melts of sur- |
c face-actxve metals "ar'e absorbed on thElr‘ surfaces - : : :
o :

".'SOURCE' Fiziko-ak‘aimiche kaya mekhanikn mamri Qv, v l, no. 2, 1968, 13!4 138 o

TOPIC TAGS‘ 'aurface ten51on, zinc, thin flln} surface active agent//

N ‘;*ABSTRACT: The 3uvface tension. of solid zinc¥1as measured during adsorption of 1j
oivarious: quantities of gallium. The surface tengion of zine covered with a thin lead
S ifLIm (2w ‘thick) was also: measured. The "zero" creep method developed by Tamman and
1 ;Udln was used (G. Tamman, W. Boehme, Ann. Phys., 1932, 12, 820; H. Udin. A. Shaler, |
- rI Vulff, Jowrn. of: ‘Metals, 1949, 1, 186). The method is based on the fact that the
'specn.men ‘expands ‘at temperatures. close to the melting point when it is loaded above i
- la certain. li.nuting wvalue Pg, while contraction due to surface tension is observed at .
“loads below Py.” -‘Thus the zero creep load Py exactly balances the surface tension, ; :
‘Thus for foll we-have the condition Py= ao whera g is the width of the foil ond o is
surface tension. The results of a preliminary study of creep for zinc foil coated . .
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